Expansion thoracoplasty improves respiratory function in a rabbit model of postnatal pulmonary hypoplasia: a pilot study.
Using a rabbit model of postnatal pulmonary hypoplasia, we investigated how expansion thoracoplasty affected growth of the spine and lungs. By constricting the hemithorax in a growing rabbit to create postnatal pulmonary hypoplasia, we quantified how expansion thoracoplasty affects lung volume, respiratory function, alveolar morphology, and spine growth. In children with thoracic insufficiency syndrome, expansion thoracoplasty of the constricted hemithorax improves respiratory function and controls scoliosis. We hypothesize that expansion thoracoplasty of the constricted hemithorax improves pulmonary hypoplasia by allowing the lung to expand, improving respiratory function and stimulating lung growth. Postnatal pulmonary hypoplasia and scoliosis were induced in 5-week old rabbits by constricting left ribs 3 to 8. Expansion thoracoplasty through the fused ribs was performed at 10 weeks. These were compared with Disease rabbits allowed to grow with a constricted left hemithorax and Normal rabbits. Spine and thoracic deformity, right and left lung volumes were measured on reconstructed 3-dimensional computed tomography images and functional residual capacity measured by plethysmography. At maturity, lungs were excised and quantitative histology performed to measure alveolar air fraction and surface density. Expansion thoracoplasty of the constricted left hemithorax improved scoliosis but increased left lung volumes only moderately compared with Disease rabbits. For Disease and Thoracoplasty Treated rabbits, a compensatory increase in the volume of the right lung maintained total lung volumes equivalent to Normal. Alveolar air space fraction was greater in Disease rabbits, suggestive of emphysema improved by expansion thoracoplasty. Capillaries adjacent to the alveoli were prominent in Thoracoplasty Treated rabbits. Expansion thoracoplasty reduces scoliosis and increases the volume of the constricted hemithorax, but the relative increase in the ipsilateral lung volume is small since compensatory hypertrophy of the contralateral lung also occurred. Expansion thoracoplasty may improve respiratory function by increasing alveolar capillaries and preventing emphysematous changes.